Purpose: To determine the prevalence of disability in Peru, explore dependency on caregiver's assistance and assess access to rehabilitation care. Method: Data from Disability National Survey (ENEDIS), including urban and rural areas, were analyzed. Disability was defined as a permanent limitation on movement, vision, communication, hearing, learning/remembering or social relationships. Dependency was defined as the self-reported need for a caregiver to help with daily activities; and access to rehabilitation care was defined as the self-report of any therapy for disabilities. Estimates and projections were calculated using sample strata, primary sampling units and population weights, and prevalence ratios (PRs) and 95%CI were reported. Results: From 798 308 people screened, 37 524 (5.1%; 95%CI 4.9-5.2%) had at least one disability. A total of 37 117 were included in further analysis, mean age 57.8 (SD ± 24.1) years, 52.1% women. Dependency was self-reported by 14 980 (40.5%; 95%CI: 39.2-41.9%) individuals with disabilities. A family member, usually female, was identified as a caregiver in 94.3% (95%CI: 93.3-95.3%) of dependent participants. Only 2881 (10.7%; 95%CI: 9.7-11.9%) of people with disabilities reported access to rehabilitation care. Major inequality patterns of disability burden versus access to rehabilitation care were observed by age and education level. Older age groups had higher disability burden yet lower chances of access to rehabilitation care. Conversely, the higher the education level, the lesser the overall disability burden but also the higher chances of reporting receiving care. Private healthcare insurance doubled the probability of having access to rehabilitation compared with those without insurance. Conclusions: Approximately 1.6 million Peruvians have at least one disability, and 40% of them require assistance with daily activities. Informal caregiving, likely female and relative-provided, is highly common. Rehabilitation care access is low and inequitable. Our results signal a major need to implement strategies to guarantee the highest standard of health care for people with disabilities.
Introduction
Disability can be defined as a difficulty in functioning at the body, person or societal levels, in one or more life domains, as experienced by an individual with a health condition in interaction with contextual factors [1, 2] . These health conditions can be visible or invisible, temporary or long-term, episodic or degenerating and may or may not be accompanied by pain [3] .
Worldwide, the number of years lived with disability (YLD) have remained largely constant over time but rise steadily with age, especially in the last two decades [4] . As a result, understanding the burden of non-fatal health outcomes is critical as health systems would need to respond to increasing disability rates.
There is higher disability prevalence among those older, women and low socioeconomic status [3] . The consequences of disability at a personal and family level include dependency and, therefore, the need for caregiver assistance [5] , and increased costs associated with health care and rehabilitation services [6] . In developed countries, most caregivers are middle-aged adults who give their own time to care for a parent or spouse with functional limitations [7] .
While appropriate therapy is essential for achieving the best rehabilitation outcomes, factors, such as mobility, health status and severity of the disability, can hamper or prevent access to appropriate health services.
In addition, rates of disability can vary according to definition used and country assessed. Few countries have utilized a specific survey to determine the proportion of the population with disability: 7.1% in Argentina, 7.6% in Uruguay, 9.0% in Mexico, 10 .3% in Nicaragua and 12.9% in Chile [8] . However, information about the burden and extent of disability, dependency and access to disability-specific rehabilitation care in other resource-constrained settings continues being scarce. Therefore, using data of the first nationwide study about disability in Peru, the aims of this study were: (a) to determine the national level prevalence of disability; (b) to explore dependency on caregiver assistance among people with disability and (c) to explore patterns of access to rehabilitation care services, as well as factors that may hinder or promote such access in a resource-constrained setting.
Materials and methods

Study design and settings
This cross-sectional study analyzed data from a nationwide population-based survey, the Encuesta Nacional Especializada sobre Discapacidad (Disability National Survey, ENEDIS) [9] , conducted between July 2012 and March 2013. The study included data from rural and urban settings in and around several Peruvian cities.
Sampling methods
For the ENEDIS survey, researchers drew a random sample of participants from 2007 Peruvian census data using a standard probabilistic two-step procedure. In urban areas, the first step involved the random selection of clusters of individual residential blocks or groups of contiguous residential blocks (primary sampling units) for each participating city, proportional to the number of households. Each block comprised an average of 140 households. Then, a census of all households (secondary sampling units) in the selected clusters was conducted by trained interviewers to collect information about household and demographic characteristics. In rural areas, primary sampling units were villages of 500-2000 people and secondary sampling units were households within these villages. All household members, men and women, of any age, and usual residents living at least 6 months in the household were surveyed.
Procedures and questionnaires
Questionnaires were administered in Spanish by trained fieldworkers. Two different instruments were used according to the phase of the study: (a) Screening phase: A template was used to collect individuallevel data (sex, age and education level), household location and characteristics including housing type (main material of walls, floor and roof, water and sanitation access, type of fuel used, and assets and services) and six screening questions to evaluate permanent limitations adapted from the recommended short set of questions of the Washington Group on Disability Statistics [10] . Data were recorded for all respondents considered to be usual resident of the randomly selected household. This information was provided by the head of the family or his/her spouse. (b) Questionnaire for people with disabilities: A detailed questionnaire about limitation characteristics, autonomy and dependency, access to rehabilitation care services, health insurance and access to social programmes, was administered to respondents classified in the screening phase as having a disability. A direct assessment was performed by re-applying the same screening tool to the selected person with disability. Information was provided by the same person with disability or by another family member in the case that the participant was aged 512 years or could not respond because of their limitation.
Variables definition
Disability was defined as any permanent limitation, whether physical, mental, intellectual or sensorial. Specifically, questions addressed whether any of the family members of the enrolled households had any movement limitations, visual impairments, communication difficulties, hearing impairments, difficulties with learning and/or remembering and difficulties with social relationships, through six yes/no questions. Participants who responded ''yes'' to any of the questions were classified as having a disability. Dependency was defined as the self-reported need of assistance with activities of daily living, and was assessed by the question: ''Does this(these) limitation(s) make you depend on another(other) person(s)?'' To confirm dependency, participants were asked to define the kind of activities they receive assistance with; for example, eating and drinking, dressing, undressing or grooming, helping with personal care or moving indoors. Characteristics of caregivers were also recorded.
Access to rehabilitation-specific care was defined as the selfreported access to disability-specific rehabilitation therapy, such as physical therapy, psychological or psychiatric therapy, language therapy, emotional support or occupational therapy. In addition, data about participation in governmental social support programmes (food assistance, educational or occupational programmes) were also collected.
Other variables included in the analysis to characterize the population's profile and potential related factors were: sex, age (512, 12-19, 20-35, 36-64 and 65+ years), educational level (no education, primary, secondary and superior), socioeconomic position (assessed using variables about possession assets, and then combined into a deprivation index, in tertiles) and study area (rural versus urban).
To explore factors associated with access to rehabilitation care, we also looked at data about history of chronic disease (yes/no self-reports about conditions including, among others, diabetes, heart disease, asthma, chronic respiratory conditions, chronic kidney disease) and ownership of (yes/no) and type of health insurance (the Seguro Integral de Salud, supported by the government for vulnerable people; the Social Security, for those in salaried position or voluntarily paying for increased coverage and private health insurance).
Statistical analysis
For statistical analyses, we used STATA 13 for Windows (STATA Corp., College Station, TX). All estimates were calculated taking into account sample strata, primary sampling units and population weights using SVY commands. Appropriate techniques were used for estimating results in subpopulations of interest [11] , and projections of estimates by Peru's population size were pursued.
First, population characteristics were described according to the presence of disability. Prevalence of disability, dependency and access to rehabilitation care were estimated, including its 95% confidence intervals (95%CIs). Second, sociodemographic variables were assessed as potential factors associated with disability and access to rehabilitation using Pearson's Chi squared test or Fisher's exact test for independent samples. Finally, bivariable and multivariable models were conducted using Poisson regression. Prevalence ratios (PRs) with 95%CI were reported.
Ethical issues
The Disability National Survey (ENEDIS) is a publicly available de-identified dataset stored at a national repository [9] ; therefore, approval from an Institutional Review Board was not considered mandatory. The dataset used does not provide any information that would have breached participants' confidentiality.
Results
Burden of disability
Data from 798 308 people were collected during the screening phase of the study; 37 524 (5.1%; 95%CI: 4.9-5.2%) of them were classified as having a disability. For the second phase of the study, the disability-specific survey, inconsistent data were 1.1%; this left a total of 37 117 participants included in analysis, with mean age 57.8 (SD ± 24.1) years, and 52.1% women.
Of participants with disabilities, 41.4% had one disability, 30.5% presented two disabilities, 16.6% had three disabilities and 11.5% had four or more disabilities. Further detail about participation, rejection, incomplete data and type of disability is shown in Figure 1 . Sociodemographic characteristics of the study population are shown in Table 1 .
Projections to Peru's total population yielded a total of 1 574 000 people with at least one disability. Of them, 650 000 had one disability, 480 000 with two disabilities, 262 000 with three disabilities and 182 000 with four or more disabilities. Detailed information about variables associated with disability status is shown in Table 2 .
Dependency on caregivers and profile of caregivers
Among participants with a disability, dependency was selfreported by 14 980 (40.5%; 95%CI: 39.2-41.9%). Dependency was more common among women (p50.05), those with younger age (p50.001), lower education level (p50.001), with history of Figure 1 . Flowchart of study participants' enrollment. Respondents may appear in more than one disability group. Disabilities proportions were calculated accounting for sample strata, primary sampling units and population weights. Of all the participants with a disability, only 2881 (10.7%; 95%CI: 9.7-11.9%) reported any access to rehabilitation care services, whereas 4278 (14.5%: 95%CI: 12.9-16.2%) reported that they did not need rehabilitation and were excluded from further analysis. In the final multivariable regression model, factors positively associated with access to rehabilitation services were: higher education level (p50.001), higher socioeconomic position (p50.001), urban study area (p50.001), history of chronic disease (p50.001), health insurance type (p50.001) and dependency (p50.001). On the other hand, older age (p50.001) was negatively associated with rehabilitation access (Table 4) .
Discussion
There are an estimated 1.6 million Peruvians with at least one disability, and around 60% of these people will have two or more limitations. Approximately 40% of people with a disability reported dependency on caregiver's assistance, and this responsibility falls largely on a female family member. Only 10% of people with disabilities reported access to rehabilitation services. All of these main findings, derived from a large nationallyrepresentative survey, are coupled with major inequality patterns in terms of burden of disability versus access to rehabilitation care observed according to age and education level: those groups who concentrate more disability reported receiving less rehabilitation care.
Disability prevalence and associated factors
In our study, one in 20 participants reported having at least one disability. Information shows that reported prevalence of disability varies significantly between countries: very high in developed countries, i.e. around one in five people in the UK and US [12, 13] , followed by Chile 12.9% [14] , Mexico 10.7% [15] , Ireland 9.3% [16] and low in low and middle income countries, such as Kenya 4.6% [17] . Reasons for these differences might underlay in the approach used to measure disability; for example, the use of specially designed surveys than drawing data from census in developed countries. In addition, other factors, such as more elderly people and higher survival rates for people with disabling conditions in richer countries, and poor health care and unsafe living conditions in developing countries, could explain the wide variation of disability prevalence reported [18] .
As in other reports, motor impairments were the most frequent limitation, followed by visual impairment [13, 14, 16, 17] . Compared with the general population, disability was more prevalent among male respondents, older people, those with low education, those with high socioeconomic position and those from urban areas. As expected, an aging population means that more people will present with disabilities, but also as a consequence of increasing survival rates from disease or injury and age-associated disability.
Some conflicting findings in our results deserve some comments, many of them related to the cross-sectional nature of the study. It has been reported that persons with disabilities tend to be concentrated in poorer areas [13] . Our results, however, did show that disability prevalence was lower in rural areas, usually the poorest in Peru, compared to urban settings. In addition, the socioeconomic variables studied yielded opposite findings too. People with a high education level reported lower disability rates; on the other hand, individuals with better socioeconomic position reported greater disability prevalence, perhaps due to survival bias and access-to-care bias. This indicates the challenge of using single socioeconomic indicators to characterize disability profiles in transitioning countries. In Peru, reductions in mortality from childhood and communicable diseases have resulted in higher survival rate and longer life expectancy [19, 20] . In turn, injuries and non-communicable diseases are more common in urban areas and are two of the biggest causes of disability in urban settings [21, 22] .
Dependency and caregivers
Our findings highlight that dependency, understood as the need for care and assistance with the activities of daily life, is frequent among people with disabilities. In more than 95% of cases, caregiving is done by a direct relative, e.g. a spouse, parent or child, rather than a trained health worker. There are two main findings related to dependency that could be used to plan and implement potential strategies to address challenges for persons living with disabilities. First, the burden on women and girls caring for disabled relatives is disproportionately large: almost two thirds of caregivers are female [23, 24] . Second, the rate of informal caregiving, that is, when a paid or unpaid nonprofessional person rather than a trained health worker provides care [25] , is enormously high, more than 95%.
Given that these profiles, roles and tasks are conducted entirely separately from the market economy, and at the same time they are socially and politically invisible, its economic and social value is not generally acknowledged [6] . From a health point of view, poor health and even higher rates of mortality have been reported in the informal caregiver population [7, 26] . Although caring for a family member can be gratifying for some, to certain extent and for certain period of time, it is also clear that caring responsibilities may affect the physical and mental health of caregivers, expressed in terms of stress, exhaustion, family destabilization and impoverishment [27] . In this sense, population-based estimates can provide a solid basis to plan long-term support, not only directed at individuals but also for the development of support networks, and appropriate infrastructure, adequate training and equipment for both caregivers and the person with a disability [6] .
Access to rehabilitation care and associated factors
A person with a disability is at higher risk for health comorbidities and complications, and they also have higher demands for use of disability-specific rehabilitation care [28, 29] . In this paper, we focused only on rehabilitation therapies required for a disability. Excluding those who self-reported no need for rehabilitation services, we found that approximately one in 10 people with disabilities reported having access to some kind of rehabilitation therapy. A previous study in Chile found that 6.5% of people with disabilities had received rehabilitation services in the previous year [14] .
Among factors independently associated with access to rehabilitation care services, those with higher education and higher socioeconomic position had more access to care as previously reported [30, 31] . This finding clearly reflects two major inequality patterns of burden of disability versus access to rehabilitation care: older age groups had higher disability burden yet lower chances of access to rehabilitation care, as well as those with lower education and lower socioeconomic position. Conversely, the higher the education level, the lesser the overall disability burden but also the higher chances of reporting receiving rehabilitation care. In addition, people living in rural areas reported lower rates of access to rehabilitation services. The latter could be related to barriers at the health system level, no health insurance, a lack of specialized health services or specialists in rural areas, as well as geographical barriers that create difficulties for transportation to care.
The presence of a chronic disease was positively associated with access to rehabilitation: the presence of such conditions may significantly increase the likelihood of another physical as well as mental health condition [32, 33] , and thus increase the probability to look for healthcare services. The increase in non-communicable diseases, including diabetes, cardiovascular diseases, cancer, etc. is responsible for 66.5% of all years lived with disability in low-and middle-income countries [34] , and therefore, will have a significant effect on health-system infrastructure and organization [35, 36] . Finally, our results regarding health insurance are comparable with previous findings showing that people with disabilities experience greater barriers when accessing health services [37] , and uninsured individuals with disabilities have greater problems accessing healthcare services than do uninsured people without disabilities [38] . Therefore, access to rehabilitation care services in Peru, as perhaps in other low and middle income countries, is low and inequitable.
Strengths and limitations
This is the first nationwide population-based study assessing the prevalence of disability and rates of access to services in Peru.
The main strengths of our study include the sample size, the multistage techniques used for determining estimates and projections, the inclusion of participants from all ages, as well as the wide coverage including urban and rural settings. However, some limitations deserve consideration. First, the cross-sectional study design, while valuable for prevalence estimation, can only determine association and not causality, which can be important for a more detailed ascertainment of care and service needs. Second, data of the duration, cause and severity of the disability were not available for this analysis, hence limiting a more fine assessment of the burden of disability. Third, information on dependency, caregiving and access to rehabilitation care was selfreported as was the history of chronic diseases. A large proportion of respondents may not be aware that they have non-communicable conditions, especially in settings, like Peru, where primary health care and diagnostic services are not always available [39] . Similarly, in the case of dependency and access to rehabilitation care, social desirability and information bias might emerge. For example, 18.2% of the participants that reported not to need rehabilitation services were dependent, whereas it was the case for 41.2% of those not receiving rehabilitation services and 59.2% of those who reported received it. As a result, given the nature of the condition of disability, we expect these not to be major biases. Finally, all limitations (physical, visual, hearing, communication, learning and those surrounding social relation) were grouped, which unfortunately did not allow for comparisons between different types of limitation.
Conclusions
Almost 1.6 million Peruvians have at least one disability, and 40% of them require assistance with daily activities. Informal caregiving is very common, and access to rehabilitation should be a priority. The heavy burden of disability and the largely socially and politically invisible role of caregiving, together with an economic and societal value that is not generally acknowledged, indicate the need for several strategies to guarantee appropriate disability statistics over time, to support families as caregivers providers, and to ensure the highest standard of health for people with disabilities. 
